Tumor necrosis factor-alpha enhances antitumor effects of radiation against glioma xenografts.
Long-term control of high-grade brain tumors is rarely achieved with current therapeutic regimens. The aim of this study was to determine if low doses of tumor necrosis factor-alpha (TNF-alpha) could augment the effects of radiation in a glioma xenograft model and to evaluate hematological and other parameters that might indicate treatment-related toxicity. Nude mice were injected subcutaneously with C6 rat glioma cells and randomized into groups. Two different time-dose protocols were employed using intravenous human recombinant TNF-alpha and radiation beginning within 24 h after tumor cell implantation. The administration of radiation as a single agent slowed tumor progression, whereas TNF-alpha alone had no effect. However, TNF-alpha, especially when given twice per week before radiation for a total of four doses each, significantly increased the efficacy of the radiation. Low leukocyte counts were associated with combination treatment, whereas transforming growth factor-beta 1 levels were depressed in all treated groups. TNF-alpha did not modulate radiation-induced inhibition of C6 cell proliferation in vitro. The data show that TNF-alpha at relatively nontoxic doses can significantly enhance the antitumor effects of radiation against a rapidly growing glioma. This effect was more than additive, because TNF-alpha alone did not slow tumor progression.